Suppression of miR-10a-5p in bone marrow mesenchymal stem cells enhances the therapeutic effect on spinal cord injury via BDNF.
Brain-derived neurotrophic factor (BDNF) plays a primary role in the maturation, proliferation, and differentiation of neuronal cells, can induce bone-marrow-derived mesenchymal stem cells (MSCs) to differentiate into nerve cells. This study aims to explore whether regulation of BDNF through microRNAs (miRNAs) in MSCs may further enhance the therapeutic effect on spinal cord injury (SCI). Bioinformatics analyses were done to predict miRNAs that target BDNF in MSCs. Dual-luciferase reporter gene assays were performed to verify the target relationship between microRNA and BDNF. We examined the mRNA and protein levels of BDNF in MSCs by RT-qPCR and Western blot, respectively. CCK 8 assay was chosen to assess cell viability. MSCs were transduced with miR-10a-5p-ASO, which were transplanted into rats that underwent SCI. The tissue integrity percentage, cavity volume, and Basso-Beattie-Bresnahan (BBB) scale were assessed. Neurofilament (NF) was detected using immunohistochemistry. Histological features of spinal cord tissues examined following HE staining. MiR-10a-5p inhibited protein translation of BDNF, through binding to the 3'-UTR of the BDNF. MSCs transduced with MiR-10a-5p-ASO further increased the tissue integrity percentage, decreased cavity volume, and enhanced the recovery of BBB score in SCI model rats, compared to control MSCs. Upregulation of BDNF by miR-10a-5p suppression in MSCs further improve the therapeutic potential of MSCs in treating SCI in rats.